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Specification 



Name of the invention: semiconductor memory 

Scope of patent claims 

A semiconductor memory having an address decoder, an address driver, a 
static memory cell array, a sense amplifier, and a write-in/read-out control circuit, 
comprising a pipeline memory making simultaneous processing of a plurality of 
memory access requests possible by providing one or more pipeline latches 
between an input step of the aforementioned address decoder and an output step 
of the aforementioned sense amplifier, a clock generating circuit for inputting 
clock signals applied externally in correspondence to a plurality of ports and 
generating internal clocks of twice the frequency of said clocks used to drive the 
aforementioned pipe line memory, a plurality of address latches to store, 
respectively, the addresses applied to the address terminals corresponding to the 
aforementioned plurality of ports, a plurality of write-in data latches to store, 
respectively, the written date applied to the write-in data terminals corresponding 
to the aforementioned plurality of ports, a plurality of control signal latches, to 
store, respectively, the memory access requests applied to the memory access 
request terminals corresponding to the aforementioned plurality of port* a 
switching circuit to switch, sequentially, and output, per aforementioned internal 
clock, the outputs of the aforementioned address latches, wnte-in data latchea. and 
control signal latches corresponding to the aforementioned plurality of ports, and 
a plurality of read-out data latches driven, respectively, by the clock signals 
corresponding to the aforementioned plurality of ports, and having a multi-port 
function enabling access from the aforementioned plurality of ports to random 
addresses by assigning, sequentially, the internal clock cycles of the pipeline 
memory to respective ports. 

Detailed description of the invention 

■industrial field of use> » " 

This invention relates to semiconductor memories, and, specifically, to a 
semiconductor memory having a multi-access function using a pipeline memory 
pruvided with multiple registers or latches in the memory. 

Conventional technology> 

A semiconductor memory, referred to as a memory with Wieraora 
pipeline memory, provided with pipeline registers (or latches) in the 
hasbeen developed wherein the address/write-in data/read-out data, etc of the 
request made separately before or after the request being processed in the chip is 
maintained. With this. It has become possible to supply the »ddreMtothe 
memory extcrnslly, supply the write-in data thereto, or to supply the read-out dale 
m ^memory portion to outside of the chip, independently from the write- 
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In/read-out operation of the memory itself, ss well as to reduce the cycle time of 
the memory as a system, and to improve the throughput or the memory system. 

Moreover, since h is possible to speed up the cycle time itself by 
providing the pipeline latches between the input stage of the address decoder and 
the output step of the sense amplifier and dividing the write-in/read-out operauon 
of the memory itself into several stages, and to process independent requests at 
each divided stage, it is possible to improve the throughput of the memory. 

Also conventionally, the memory referred to as the multi-port memory 
has been commercialized. This is a memory having the first and second ports 
which conduct writing-into and reading-out from the address provided externally, 
and at the same time it is possible to access the memory from these two ports. 

<lssues attempted for resolution by the invenlion> 

The conventional multi-access memory described above compnses tbe 
dual port memory which is simultaneously accessible, independent from the two 
ports, and because of that, two sets of address decoders and sense amplifier 
cTrcSts are required, and the memory cell iuelf becomes complex: therefore, it 
had shortcomings that the chip size became larger, and the price was considerably 
higher compared with the regular memories. 

The objective of this invention is to provide a relatively low priced 
semiconductor memory having a multi-access function. 

<Means to resolve the problematic points> 

The semiconductor memory under this invention is a 
semiconductor memory having an address decoder, an address driver, a 
SSm £5l .n*y. a sei e amplifier, and a write-in/n^n* coiitrol circuit, 
comprising a pipeline memory making simultaneous process tag of V plurabty of 
memory access Vequests possible by providing one or more pipeline latches 
between antnit iep of Ee aforementioned addresa decoder and an outpu aicp 
o^aforeSoned sense amplifier, a clock t^^^^JSS 
clock siunals applied externally in correspondence to a plurality of ponswd 
t£Sff»Sti dock, of twice the frequency of said dock. «edtodnve the 
iforementioned pipdine memory, a plurality of address latrhes to store. 
SSv the addresses applied to the address terminals corresponding to the 

of JSrts, a plurality of write-in oau latches to*ort, 
IHnSwe v the writteii > dataapplied to the write-in dattterminds corresponding 
X^^l^of^^ ofco^ls^Utc^Mo 
store, respectively, the memory access requesu applied to the mcmor, 'access 
reqSsttSnds corresponding to the aforementioned plurality of ports.* 
Sng circuit to switch, sequentially end outpu^per ^f. U °^^ d 
tht outouts of the aforement oned address latches, write-in data laicncs, ana 

co^^ 

a plurality of read-out data latches driven, respectively, by the clock signals 
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corresponding to the aforementioned plurality of ports, and having a multi-port 
function enabling access from the aforementioned plurality of port* to random 

by assigning, sequentially, the internal clock cycles of the pipeline 
memory to respective porta. 

^^hTcTbodiments of this invention are described below in reference to the ' 
drawings. In the embodiments, it is assumed that for ports, there are two ports, 
i.e. the first porVand the second port. 

Mil 1 shows a block diagram of the semiconductor memory having the 
muhi-wirt memory function in an embodiment of this invention. In this 
Zb^mlrTrfar as the pipeline memories are concerned, one step of pipelines, 
!^dv ™ add«ss 1 ' and column address latch 8. are provided between the 
™r.ddSTd1coS 5 and the memory cell array 9], and the column addr«s 
d^dt 6 Jd^ne memory cell array 9. m correspondence ^Uenn 
dattinterim latch 16 for latching the write-in data in the interim and the control 
• .i tlSm lateh 18 for latching the write-in/read-out control signal in the 

of the decode stage and writc-in/sensc stage in this embod.ment. 

In correspondence to the first port, the first address latch 1 . 
i« Am» 13 the first control signal latch 14. and the first read-out data latch 

p^di t cSSondenc?fo the second port, the * 
the wcond write-in data latch 21, the second confrol signal latch 15 O ^* 

portion of the eutputsoim «idress switching circuit 3 

32^^5S«£* ThecHitputsof^wadd^ 

The 

^^fX Z^ZSXni the column address decoder 6 are 
outputs or«««w ."""^e row address latch 7 and the column address latch 8. 

2 rSKI cell aw 9^«d the sense signal from the memory cell array 9 » 
5*KS£S^» The oSput of ^ ^ 

afe^ - 
RD2. 

The write-in data from ihe first and second ports are applied respectively. 
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The write-in requests WEI and WE2 from the first and second ports are 
applied, respectively, to the first and second control signal latches 14 and 15. the 
outputs thereof are applied to the control signal switching circuit 1 7, and the 
output of the control signal switching circuit 17 is applied to the control signal 
interim latch 18. The output of the control signal interim latch 1 8 is applied to the 
wriie-in/read-oul control circuit 19. 

All of the latches used fa this embodiment comprise trigger sample type 
registers wherein the value Is set with the rising of the clocks. 

For the clock for the first address latch I, the first write-in data latch 13. 
the first control signal latch 14 and the first read-out data latch 1 1, the first clock 
signal CLK1 is applied. Similarly, the second clock signal CLK2 ts applied to the 
second address latch 2, the second write-in data latch 21, the first [as is in the 
original: "second"?] control signal latch 1 5, and the second rcad-out data latch 
12. 

The clock generating circuit 23 generates, from the first and second clock 
signals applied thereto, the internal clock signal CLK and the port switching 
signal SEL hsvfag the rise, with rising of respective clock. The clock signal CLK 
is applied, as the clock, to the row address latch 5, column address latch 6 [as in 
the original; "7" and "8" (for 5 and 6)?]. the write-in data interim latch 16 and the 
control signal interim latch 18. The port switching signal SEL is applied to the 
row address switching circuit 3, column address switching circuit 4 the write-in 
d>t. .witching circuit 22. and the control signal switching circuit 17. end outputs 
the first input in the cycle which starts with the rising ofthe first clock signal 
CLK "and the secondinput in the cycle which starts with the rising ofthe second 
clock signal CLK2. 

The write-in/read-out control circuit 19 controls detection or the write-in 
data to the to the memory cell array 9 and the read-out data from the memory cell 
array 9. 

The pipeline control circuit 20 forma, as the selecting signal SEL, a] port 
switching signal which becomes "0" fa the cycle CI and "1 in the cycle C2. 

Next, the operation of this embodiment is described. 

.„ this embodiment, k Is assumed tlut the docka CLK1 and* CLK r having 
a diflercnt phase by one half cycle [from each other] are applied, res^vely to 
?heSTnd P second y clock terminals, as shown fa Fig. l]^'J^^ 
address write-in request, and the write-in data for th. ^firj ; port ann 
having been synchronized so that they may be by * « ^Sd«useltinfi 

assumed that the same is the case with regard to the address, the address setting 
request, and the read-out request for the second port. 
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In this embodiment, the internal cycle specified ^the wingoftte 
internal cloek CLK and the rising [as is in the original] is assigned alternately to 
the first and second -ports. 

In other words, it is divided into the cycle CI which starts with rising of 
t . fi Jclol^Sland the cycle C2 which starts with rising of the second clock 
?r!l?«dforSecooe ftXthe cycle CI Is assigned to the first port whereas 
^^st^t^cJ^rt ThiswfllbecontroUedbytheport 

switching signal- SEL. 

The operation In response to the access requests from the first port and the 
second port is now described in reference toFig. 2. 

It is assumed that there are access requests as shown in Fig. 2, as i a 
write-in reaue^of the dataDllto the address All at til has been made fertile 

earned that there are read-out requests for the second port at t21, t22, t24, etc. 

cue, J?r^^^^^^sF ta " 

and control signal switching circuit 17. 

Atthe timing of ^ 
address latch 5 and the column address la^ 6 « weu as m operation 

interim latch 16 and the control ^^^^Sali with this, *T 
for All address in ^\^°^\^ t ^ h ^^^ Etching circuit 

the address A21. 

is set in the second read-out data latch 12. 
read-out data latch 11. 
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As shown in the embodiment of this invention described above, h is 
possible, under this invention, to rette a multi-port memory which makes the 
write-in/read-out access to any random address from the first and second ports 
possible, without using the memory having, in itself a dual access function. 

Also, in the embodiment of this invention, two clock signals of the first 
and second dock signals with an aberration of the phase by one half cycle from 
each other are applied as the clock sig&ala of the first and second ports, but it U 
possible to make them into one clock signal and use the rising and railing as the 
timing signal for respective ports. Also, in the embodiment of this invention^ 
configuration of the memory itself and specific drpihs, etc. of the control circuit 
are not mentioned, since they are not directly relevant to the intent of this 
invention, but, it is obvious that they may be realized with the conventionally 
known technology. Also, in this embodiment, the number of ports is made to be 
2. but it is obvious that they may be fiwher increased. 

<l£ffocts of the invention> 

As such, it is possible, under this invention, to realize a multi-port memory 
without making the memory cell itself a multi-port configuration, by »equentially 
assigning the cycle time with the speed, accelerated by a shift to the pipeline, to a 

plurafity ofpom^ ^ j^cdon hai another advantage that a special element as 
a driving circuit for the periphery is not required, since the clocks provided 
externally, addresses, write-in data, and the read-out data to be out put to the 
outside may be made to Vi of the frequency of the internal clock. 

Brief description of the drawings 

Fig. I is a block diagram of the semiconductor memory having a multi 
port memory function in an embodiment of this invention, and Fig. 2 is a timing 
chart showing the operation of [what is shown in 1 Fig. 1. 

1,2 — - First and second address latches < 

3* Row address switching circuit 

4 — Column address switching circuit 

5 — Row address decoder 

6 — Column address decoder 

7 _ Row address latch 

8 — Column address latch 

9 — Memory cell array 

10 — Sense amplifier 

11 — First read-out data latch 
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12 Second read-out data latch 

13 — Firtt write-in data latch 

14, 15 Fiat and second contror lignal latches 

16* — Write-in data interim latch 
1 7 — Control signal switching circuit 

Control signal interim latch 

Write-in/read-out control circuit 

20 — Pipeline control circuit 
2 ] — Second write-in data latch 

22 —Write-in data switching circuit 

23 — Clock generating circuit 
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Attorney: Shin Uchihara, pstent attorney 
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